This study investigates the feasibility of economic integration in Latin America by considering the seven largest economies in the region i.e. Argentina, Brazil, Chile, Colombia, Mexico, Peru and Venezuela. We hypothesize that if the seven largest economies in the region are integrated then the smaller economies will follow the suit. Towards this goal we analyze the long-term and short-term relationship among key macro variables-real GDP, intra-regional trade, private investment and consumption in these seven countries. We observe that all variables in these countries are driven by more than one common trends and these variables also share common cycles. The common trend-common cycle decomposition of real GDP, private investment and consumption reveal that the economic fluctuations in these countries follow a similar pattern in terms of duration, intensity and timing both in the long and the short run. Since these countries demonstrate a high degree of co-movement among key macro variables these seven largest countries in Latin America can lead the path of integration process in the region and reap the benefits of economic integration.
Introduction
Various countries over time realize that the socio-economic problems they are facing cannot simply be coped with by individual efforts. As a result they begin to team up with neighboring countries in the region, and this process is deepening now. The most obvious and successful example is the European Union (EU) 1 which has teamed up a number of isolated countries to become a fully integrated economic unit. Regional integration is considered growth enhancing. Integration necessarily implies free mobility of factors such capital, labor, entrepreneurship, etc. among member countries. It will create a greater market in the region, demolish the constraint of factor mobility and increase bargaining power in the global economy.
Many countries around the world are trying to follow the integrationist footsteps of Europe. The core lesson learned from European success is that despite many differences with respect to goals, objectives and policies among countries in a region, economic integration among those countries can take place and become successful. A greater degree of macroeconomic synchronization or business cycles co-movements is regarded the key to successful integration. A complete regional integration is materialized by having monetary union with a single (optimum) currency in the region such as the European monetary union with the Euro. Optimum currency areas are groups of regions with economies closely linked by trade in goods and services and by factor mobility. A single currency will best serve the economic interest of each of its members if the degree of output and factor trade among the included economies is high (Krugman and Obsfeld, 2008) . Rose and Wincoop(2001) note that 1 The EU was established by the Treaty of Maastricht on 1 November 1993 upon the foundations of the European Economic Community. It consists of 27 member countries. They have had a common currency called Euro since 1999.
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national money seems to be a significant barrier to international trade. Currency unions lower these monetary barriers to trade and are thus associated with higher trade and welfare.
With the inception of World Trade Organization (WTO) many countries opened up their economies and liberalized the trade policies. At the mean time, countries in different regions began to form free trade agreements (FTAs) 2 or preferential trade agreements (PTAs).
As a matter of fact, the first level of economic integration begins with such agreements. In light of this new world order, Strydom (1995) writes a single country regardless of its economic, military and cultural power or influence cannot stand alone in dealing with the many challenges they face or might face. Individual countries have thus no choice but to adopt or implement outward-oriented policies. Additionally, empirical evidence suggests that countries under economic union or FTAs tend to trade three times more with each other than with non-member countries (see Rose and Wincoop, 2001) The existence of similar business fluctuations or business cycle synchronization is considered a necessary condition for the harmonization of economic policies and institutions among countries involved in an economic integration process (Christodoulakis, Dimelis and Kollintzas, 1995; Fiorito and Kollintzas, 1994) . The concept of interdependence of economies is also known in the literature as macroeconomic interdependence which gives rise to economic integration in any region. Macroeconomic interdependence is referred to as comovement between real and monetary sectors between or among countries. If business cycle fluctuations are synchronized, harmonized policies to cope with the cycles across countries can be effective (Sato and Zhang 2006) . Additionally, macroeconomic interdependence has been crucial for the integration of financial markets as well (see Sharma and Wongbangpo, 2002) .
2 FTAs eliminate import tariffs as well as import quotas between signatory countries.
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The presence of strong macroeconomic synchronization is regarded as a rationale for creation of Regional Trade Agreements (RTAs). The concept of RTAs in Latin American context dates back to 1960 when the Latin American Free Trade Association (LAFTA) 3 was created. The goal of LAFTA was to create a common market in Latin America and it was perceived as a first step to economic integration in Latin America. Many Latin American economists took it as a promising vehicle for enhancing economic and social development in their respective countries (Rosenthal, 1985) . But, the initial enthusiasm gradually faded away and a general air of pessimism regarding integration spread. Over the course of the past three and half decades, the process of economic integration has suffered numerous setbacks.
Frequent abrupt political changes have been a deterrent to economic cooperation. During the 1960s, LAFTA was disrupted by military coups in Argentina and Brazil (Ffrench-Davis,1989 ).
Due to this, we believe, integration movement could not make any progress and obviously could not reap the benefits of greater extension in the region. In addition to that the Latin American countries were left out of this line of research mainly for lack of stability and lack of data (Fullerton and Araki, 1996, Mena, 1995 Mundell (1961) the overall degree of economic integration can be judged by looking at the integration of product markets, that is the extent of trade between the joining country and the currency area, and at the integration of factor markets, that is, the ease with which labor and capital can migrate between the joining country and the currency area. In this study, real GDP and intra-regional trade captures the integration of product markets and private investment represents the factor market (i.e. capital).
Additionally, we further investigate the short-run and long run behavior of consumption in these countries. Hence, selection of our variables for this study is relevant and justifiable.
We have chosen the seven largest economies (Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela) from Latin America. Together, these seven countries out of 21 (see table 1 ).
Similarly, their trade share in the region is also significant and growing (see table 2 ). Argentina has a higher trade share in the region during 1980-2008. On five years average its exports plus imports for the region almost doubled the last decade from its eighties share. Mexico, being the second largest economy after Brazil, has the smallest regional trade share (see table 2 ).
Obviously, Mexico trades more with its northern partners-USA and Canada. The rest of the countries in this study have an average of about one fourth of the trade share in the region.
Therefore, these countries are leading economies in the region and we believe that the possible integration of these leading seven countries would bring the other countries in. Our rationale for this choice is that if macro variables in the leading economies are synchronized then the smaller economies will catch up with them, which will result in a complete integration in the entire continent.
Unlike the case of European integration, sufficient amount of empirical studies have not been devoted for the case of Latin America, only marginal attention has been paid to in this regard. Hence, this study will have great policy implication in context of economic integration in Latin America. Past studies have examined economic integration based on the observed similarities of the economies and the correlation analysis of the business cycles. The problem with these methodologies is that the degree of correlation between shocks does not accurately follow short-run output co-movements. Hence, we complement our analysis by both testing cointegration (to assess the existence of long-run movements in real output among countries) and for the existence of common short-run cycles as suggested by Vahid and Engle (1993) .
Sharing similar short and long run macro trends necessitates few or no country-specific policies that may hinder the stability of the union (Abu-Aarn and Abu-Bader, 2008) . For an integration 8 process to be viable, it is essential to have both long-run synchronous real output comovements and short-run common business cycles to minimize the need for country-specific policies that may hinder the stability of the union. To the best of our knowledge, very few studies, most notably Engle and Issler (1993) , have investigated the common trends and common cycles in three Latin American economies. We contribute to these efforts by exploring long run trends and short run cycles among key macro variables of the seven largest Latin
American economies. 
Literature Review
The business cycles co-movements between the economies of Latin American countries have been examined from a variety of perspectives. For instance, Engle and Issler (1993) investigated the degree of short and long run comovement in GDP-per capita of three Latin After inception of NAFTA 7 several studies have examined the business cycle synchronization particularly between US and Mexican economies and found the existence of statistically significant common movements between two economies since then (Hernandez, 2004 ). This result is consistent with studies that examine economic interactions in a wide sample of counties. For example, Anderson and Kwark (1999) In the race of regional integration, the Gulf Cooperation Council (GCC) is ahead of any other region in the world. The GCC member countries have adopted the EU convergence Union and found the evidence of strong co-movement in these countries.
On multivariate trend-cycle decomposition, Vasta and Sharma (2010) investigate the financial integration in ASEAN-4 countries ( Malaysian, Philippine, Singapore and Thailand)
by looking at the short-run and long-run behavior of exchange rate series of these countries.
The authors conclude that the exchange rates of share long term trends and short term cycles.
Data and Methodology
We use yearly data on Real gross domestic product (RGDP), Intra-regional trade 
Methodology:
First, all the variables are tested for stationarity and their order of integration is determined. Next the Johansen cointegration test is used to test for the long-run relationship among the variables. Given the series of these countries are cointegrated, the short term cycles and the long term trend components of the series are recovered by using Vahid and Engle (1993) methodology.
Unit root tests:
We employ the Dickey-Fuller, Augment Dickey-Fuller test, the Phillips-Perron (PP) tests, and KPSS [ (Kwiatkowski, Phillips, Schmidt and Shin (1992) ] test to test for unit roots in each of the series considered. All the tests used here (except KPSS test) are tests for testing a null hypothesis of a unit root (i.e. a series is non-stationary) against the alternative hypothesis of a stationary series. The KPSS test, however, tests the null hypothesis of a stationary series against the alternative hypothesis of a non-stationary series.
The ADF tests are based on the following equations, which account for the presence of a non-zero mean in equation (1.1) and a non-zero mean with linear trend in equation (1.2). 
where Y t is the series being tested,  is a constant, t represents a time trend and k is the lag length, and  and  are non-zero mean and linear trend terms respectively. The PP tests are based on the following equations;
is a time series at time t, T is the number of observations, µ and β are non-zero mean and linear trend terms respectively. We follow the hypothesis testing strategy proposed by Perron (1988, pp 316/17 
where t  is a vector of white noise residuals and p is the lag length. Following Johansen (1988) and Johansen and Juselius (1990) the vector error correction model of the above equation (1) can be rewritten in its first difference form:
where  is a (7x7) identity matrix and the term 1   t y contains information concerning long-run relationship between the variables. Johansen (1988) notes that the number of cointegrating vectors can be determined by the rank of  matrix, r. If the matrix  is of rank 0<r<7, then it 15 can be decomposed into ,
is the matrix of the cointegration coefficients and ) 7 (rx  is the adjustment coefficients to the long run equilibrium. Given a (7 x1) vector y t if there exists r < 7 linearly independent cointegrating vectors then it implies that there are (7-r) common trends. The maximum likelihood based λ trace and λ max test statistics are used to identify the number of independent cointegrating vectors. To test the null hypothesis r = 0 against the alternative hypothesis r = 1,2, 3…7, λ trace is used whereas λ max tests the null r = 0 against the alternative hypothesis that there are (r +1) cointegrating vectors.
Common cycles:
To test common cycles in the presence of common trends, we employ the methodology purposed by Vahid and Engle (1993) . According to Vahid and Engle (1993) 
Empirical Results:
The results of the unit root tests are reported in table 3 and 4. The test statistics show that a null hypothesis of unit roots cannot be rejected in their levels whereas the unit roots of the first difference reject the null at 5% significance level. These results suggest that series are first-difference stationary. The sequential likelihood ratio tests suggest the optimal lag length for the cointegration test to be one for real GDP and intra-trade and two for investment and consumption.
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Common Trend Analysis
We consider the following model for each of the series investigated i.e. where, y t is a (7 x1) vector of real GDP or intra-regional trade or investment or consumption of seven Latin American countries. The results for the cointegration tests are presented in table 5 Both λ trade and λ max ensure the presence of two cointegrating vectors (i.e. r =2) in real GDP.
   
This means that there exists 5 common trends in the real GDP of these seven countries. The existence of common trends indicates that the real GDP of these countries move together in the long run. Similarly, we cannot reject the null of at most three cointegrating vectors, and conclude that there exists 3 cointegrating vectors (i.e. r=3). This implies the existence of 4 common stochastic trends in trade variables. In fact, the existence of at least one cointegrating vector is required to establish a long run relationship among a set of variables. Thus, this result suggests that trade among these countries cannot swing for long time, they eventually move together. This can be clearly viewed from the five years average data on intra-regional trade of these countries. Table 2 tabulates data on export plus import of these countries in the region.
Mexico's trade share is very low vis-à -vis the rest of the countries. Its close tie with North American Free Trade Agreement (NAFTA) members (USA and Canada) can be attributed to the low share. Cointegration results reveal that both investment and consumption also share 6 and 5 common trends in the long-run respectively. We also check whether the residuals of the four variables are serially correlated. The Lagrange Multiplier Autocorrelation test reported in table 6 reveal that we accept the null hypothesis of no serial correlation at 5% significance level in each cointegrating model.
While the presence of one or more cointegrating vectors necessitates the long relationship among them, each variable in the model may not be statistically significant to move the system towards long run equilibrium(s) (Vasta and Sharma, 2010) . Hence, in order to establish the individual significance of each variable we conduct likelihood ratio (LR) test for the restrictions that each variables in the cointegrating vector is zero, i.e. H 0 : β k = 0 where k =1,2,…7. This process repeats for all four variables. The LR test statistics are reported in table 7. The results for the individual significance are a bit mixed. For instance, real GDP of Peru is not significant at 5% level. This implies that Peru is not making a significant contribution in driving long run equilibrium in real GDP. This result is consistent with Peru's share in the real GDP in the region. It has less than 3% share in the region during the time period considered here (see table 1). Brazil is the largest economy in the region and its share of real GDP is very high. This is confirmed in the cointegrating relation since the GDP of Brazil is highly significant.
For investment Brazil turns out to be insignificant at conventional level. In establishing long-run relationship in the consumption pattern of these countries Colombia is insignificant at 5% level. Based on the test for the properties of individual series the rest of the countries are equally important. None of these countries are consistently insignificant in all four models. Therefore, we opted to proceed our analysis with all 7 countries.
Common Cycle Analysis
The next step is to examine whether the series have common cycles by testing for the significance of the canonical correlation described in section 3.3.2. Towards this goal, test statistics given in equation (1.9) are computed and reported in table 8. This table presents both the results of the χ 2 and F-statistics to determine the number of common cycles in a series. Note that the cofeature rank s is the number of statistically zero canonical correlations. The results indicate that the cofeature rank for real GDP is 5 (i.e. s=5). Thus, output in seven Latin
American countries shares two independent cycles and do have similar short-run fluctuations.
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In this case we have r+s=n (i.e. 2+5=7) which allows us to do a special trend-cycle decomposition.
The null hypothesis that the cofeature space has a dimension of seven is rejected for the rest of three variables-trade, investment and consumption. The cofeature rank for trade is 5 (i.e. s = 5). This implies that these seven countries share two common cycles in their trade pattern. We further note that for investment s = 6, suggesting at least one common cycle. Finally, at conventional significance level both χ 2 and F-test confirm that for consumption s=5.
This suggests that the system of seven Latin American consumption series possesses two common cycles. In this study the special condition i.e. r+s =n is not satisfied for trade variable.
However, for investment and consumption the number of cointegrating vectors (r) and cofeature vectors (s) add up to the number of the total variable (n). Therefore, we can decompose three out of four variables into their trend and cyclical components.
GDP:
A plot of the trends and cycles of real GDP is given in figures 1 and 2. From the figures, it is so apparent that the long term trends and short term cycles are synchronized. The long-run co-movement of real GDP in seven Latin American economies suggests that these countries are reacting to the shocks in a similar way. We can also observe two noticeable characteristics in their trend components. First, Argentine and Venezuelan trend components are highly synchronized throughout the sample period. Second, the economic prosperity in Brazil is coincided by economic slump in Chile and vice versa during 1981 to 1992. The existence of no independent trend can also be viewed by the band these countries are holding.
The constant gap in their long run co-movement further implies that although these economies might have policy differences (monetary and fiscal) they are not creating any substantial output differences. Furthermore, the divergence from the long run equilibrium is short-lived and real GDP of these economies adjusts to the long run common trend.
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From figure 2, we observe that not only are these economies following long run trends in GDP but short-run cycles also. One striking point of the cyclical components is that Argentina, Brazil, Colombia, Peru, Venezuela move together during the entire sample period.
Moreover, their cyclical components display similar and comparable turning points. The evidence indicates that the recession and expansion in these economies start and end at the same time. The duration, intensity and persistence of recession and expansion are the most visible characteristics of the cyclical components. While Mexican cycle is quite stable during entire sample period, Chile is inversely related with the rest of the economies. One possible reason of this inverse relationship could be that the shocks might be transmitted to Chile differently than that of the other countries. The smoothness of Mexican cyclical components shed some lights on its macroeconomic fundamentals. First, it clearly indicates that transmission of shocks from rest of the countries in this study to Mexican economy is negligible and second, the strong macroeconomic interdependence with more stable economies i.e. US and Canada. The intra-regional trade share of Mexico has always remained on average around 5% whereas the rest of the countries account for up to 42% on average (see table 2 .2).
Mexico has stronger trade tie with its NAFTA members. The cyclical component of Chile is below zero, suggesting that its output performance always stays below its trends.
In figures 3 through 9 we plot the actual series against its own trend and cyclical components for seven Latin American countries. In other words, we are measuring the variations in the original series. Such graphical presentation sheds light on the significance of innovations stemming from trend and cycle components. We observe that the variation in real GDP series is largely explained by trend components. The real GDP series can be classified either trend-dominated or the cycle dominated. In light of graphical evidence, we can classify real GDP series of all seven countries are trend-dominated. The transitory shocks are not playing a major role in the deviation of actual series from the trends. This is more so for the We also note that the trend components of real GDP in these countries share a strong positive relationship i.e. they follow the same direction. The cyclical components seem to be producing the same rhythm except for Brazil which seems relatively more volatile. This can partly be explained by the series of financial crises that took place in Brazil. One interesting point to make in this trend-cycle decomposition is that both Mexico and Argentina suffer from financial crisis in 1994 and 2001 respectively but these crises did create a noticeable short-term volatility on their output. This shows a good macroeconomic fundamental in these economies.
Investment: the trend-cycle decomposition of investment is plotted in figure 10 and 11 respectively. Our empirical evidence indicates that there is at least one cointegrating vector in investment series of seven Latin American economies. This result suggests that there is not a single source of common long run movements to generate a synchronized movement in these economies. More importantly, investment in these economies is driven by more than one common trends. Figure 10 displays the permanent components of investment in seven Latin
American economies. The volatility in trend components is distinct and apparent. The long-run dynamics are captured by the upward and downward movement of trend components. This indicates that permanent shocks have played a key role in determining investment decisions. This is also justified by the stylized fact that investment is the trend. It means that investment is less likely to react cyclical. The long-run behavior of investment reflects the good and bad times these countries have gone through over time. Latin America has a well established history of crises and on top of that financial instability appears to have become the norm, rather the exception (Edwards, 2003) . From the trend figure we can see two notable instances among the trend components during the entire sampling period. First, the volatility in trend components is pronounced for all countries between 1979 and 1983. Second, three countriesArgentina, Chile and Colombia-have more synchronized investment trend since late 1980s.
In figure 11 , we plot the short-run fluctuation in investment series. Transitory movements in investment have one cycle in common (see table 8 ). The cyclical components of these series exhibit strong co-movement. Indeed, the co-movement of five countriesArgentina, Brazil, Chile, Colombia and Mexico-is smooth and persistent implying that these economies do not require frequent adjustments resulting from cyclical fluctuations. In contrast, the cyclical behavior of Peru and Venezuela does not resemble to those five countries. In that sense, we can divide these seven countries into two groups-a group of five and two. The cyclical movement of Peru and Venezuela demonstrates a positive relationship and such relationship further indicates that shocks to these two economies are transmitted through the same channels which are different from the other five countries. Therefore, this result suggests that these two countries require different policy tools to stabilize short-run fluctuations.
Figures 12 through 18, we plot the actual series against its trend and cyclical components. The trend components of a group of five countries mentioned above are following closely to its actual series. The implication of the behavior is that transitory shocks are not playing important role in the deviation of actual series from the trends. For the group of two, while transitory shocks are more pronounced compare to the other group, trends have still dominant role. Therefore, we can claim that the series of all seven countries are trend dominated.
Consumption:
The trend components are plotted in figure 19 . The trend innovations in consumption series are stable and synchronized for all seven countries. The co-movement in the series is strong and persistent. The volatility of Mexico, Peru and Venezuela trends clearly 23 stand out from other countries. The trend components of Mexico, Venezuela and Peru are below zero suggesting that consumption is not trended, it is a cyclical phenomenon. In other words, private consumption of these countries follow the short-run cycles-consume more at the time of economic boom and vice versa. The trend for these three economies peak around 1989-1990 followed by down turn in their consumption. Nonetheless, the co-movement is strong the entire sampling period. Similarly, we can also observe a strong co-movement in cyclical components of consumption. Figure 20 displays the effect of transitory innovations to consumption. One striking characteristic of the cyclical components of consumption is that economic prosperity (during period of [1984] [1985] [1986] [1987] [1988] [1989] [1990] is accompanied by higher level of consumption. This behavior is consistent with economic theory that asserts that consumption depends on income.
We plot the actual series of consumption against its trend and cyclical component in figures 21 through 27. Out of seven countries, the transitory shocks seem to play a vital role in determining consumption in the short-run for Brazil, Mexico, Peru and Venezuela since the cyclical components are closely following or are above the actual consumption. So the consumption of these four countries is cycle dominated. However, the cyclical components are not a decisive factor for Chile and Colombia. The actual-trend relationship assures that the consumption pattern of these two countries is trend dominated. The graphical evidence shows that Argentine consumption is neither trend nor cycle dominated. Both the trends and cycles are moving together staying away from the actual series. Together, five common trends and two common cycles govern the stochastic behavior of the consumption behavior of these seven countries.
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Conclusion
By analyzing the long-term and short-term relationship among key macro variablesreal GDP, intra-regional trade, private investment and consumption-of seven largest Latin
American countries-Argentina, Brazil, Chile, Colombia, Mexico, Peru and Venezuela, we find the existence of robust long-run economic relationship among these countries. The
Johansen cointegration results show that real output, trade, private investment and consumption among these seven countries are driven by more one common trends. The existence of cointegration implies that these countries share synchronous long-run movement in their macro economies that give rise to greater economic integration in the region. The long-run synchronous behavior of macro economy is necessary but not the sufficient condition in the integration process (Abu-Aarn and Abu-Bader, 2008). The existence of short-run cycles suffices the condition. Hence, we also compute the number of common cycles by using the methodology proposed by Vahid and Engle (1993) . The results produced from the multivariate model indicate that these seven countries share common cycles in their macro variables. This further reflects that these countries have shared the coordinated and common fiscal and monetary policies over the study period.
The trend-cycle decomposition results display a number of interesting facts. We observe that the transitory shocks to real GDP are not playing a major role, the major variation in the actual series of real GDP is largely explained by the trend components. So the real GDP series of all seven countries are trend-dominated. While empirical results indicate that these countries share at least one common cycle in their investment series, the cyclical movement of Peru and Venezuela is displaying an asynchronous behavior compared to the rest of the countries. In light of this empirical evidence we conclude that these two countries require different policy options to stabilize short-run disturbance in investment. The actual against trend-cycle plot
indicates that investments of all seven countries are trend dominated. In contrast, the 25 consumption pattern in these countries has produced some mixed results. The cyclical influence is robust and decisive for consumption. Consumption for Brazil, Mexico, Peru, and Venezuela seems to be cycle dominated whereas it is trend dominated for Chile and Colombia. Argentine consumption is neither trend nor cycle dominated. The key finding from our trend-cycle decomposition is that the economic fluctuation in these countries both in the long-run and short-run follow a similar pattern in terms of their duration, intensity and timing.
Finally, the overwhelming evidences indicate among others mainly two policy implications. First, since their macro economies are synchronized these countries can benefit from harmonized monetary and fiscal policies. Second, the co-movement among macro variables helps significantly in improving forecasting. Hence, we conclude that integration in Latin American context is economically feasible. 
